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Selectins are cell membrane glycoproteins that recognize
specific glycoconjugates expressed on the surface of
cells. Then, selectins adjust cell-cell interactions that are
important in inflammation, hemostasis and cancer meta-
stasis. Selectins mediate leukocyte calls to move into the
site of inflammation through interactions with activated
endothelial cells or endogenous selectin ligands expressed
in high endothelial venules. Types of selectins are divided
into L-selectin, E-selectin and P-selectin, which are
called to CD62L, CD62E, and CD62P, respectively. Each
selectin is composed of four regions; the C-type lectin
region of N-terminal, the epidermal growth factor (EGF)
region, the intracellular C-terminal region, and the hydro-
phobic transmembrane region. They have similar structures
but differ in their binding specificities and tissue distri-
butions. The selectin family commonly recognizes the sialyl
Lewis X (sLeX) on carbohydrate structures. Although
biological ligands bound to each selectin are different
from each other, they commonly bind to P-selectin
glycoprotein ligand-1 (PSGL-1) ligand. The PSGL-1
ligand is a glycoprotein promoting cell adhesion in inflam-
matory responses. If the absence of selectins and their
ligands in humans and animals are, should lead to
persistent infections and diseases. Selectin family must
be considered as a key subject for drug discovery since
they have various functions depending on the ligand
which they bind to.
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Table 1. Selectin family

Types Mole Expression Ligands Function
L-selectin 65-75 kDa Various leukocytes GlyCAM-1, Mediates of leukocyte-endothelial interactions
(CD62L) CD34, PSGL-1
E-selectin 116 kDa Endothelium activated by infla- ESL-1, CD44, Recruiting leukocytes to the site of injury
(CD62E) mmatory mediators Mac-2BP, PSGL-1
P-selectin 140 kDa Endothelium activated by infla- ESL-1, PSGL-1 Initial recruitment of leukocytes to the
(CD62P) mmatory stimuli site of injury during inflammation

glyCAM-1, glycosylation-dependent cell adhesion molecule-1; PSGL-1, P-selectin glycoprotein ligand-1; ESL-1, E-selectin ligand-1;

Mac-2BP, Mac-2 binding protein.
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Fig. 1. Genes that interact with P-selectin. Genes associated
with P-selectin interact with each other to show a variety of
functions. Among the genes that bind to P-selectin, VWF
interacts with P-selectin to be fixed on the surface of the cell,
and SELPLG is a P-selectin glycoprotein ligand-1 (PSGL-1),
and is expressed in leukocyte and serves to recruit leukocyte
cells to inflamed tissue.
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Fig. 2. (A) Protein structure of selectins. (B) Structure of selectins. L-selectin has two SCR domains, E-selectin has six, and

P-selectin has nine SCR domains.
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Table 2. Function of selectin genes

(A) Biological process during GO ontology analysis of selectin genes

GO-term Description (gjzr?:ts:tl False discovery rate
GO0:0032802  Low-density lipoprotein particle receptor catabolic process 5 of 10 1.01e-10
GO0:0072583  Clathrin-dependent endocytosis 5 of 24 1.32¢-09
GO0:0034383  Low-density lipoprotein particle clearance 5 of 24 1.32¢-09
GO:0050690  Regulation of defense response to virus by virus 5 of 30 1.80e-09
GO:0043112  Receptor metabolic process 6 of 95 2.42¢-09

(B) Molecular function during GO ontology analysis of selectin genes

GO-term Description E;l:tsgtl False discovery rate
GO:0050839  Cell adhesion molecule binding 4 of 200 0.00032
G0:0044877  Protein-containing complex binding 6 of 968 0.00032
GO0:0035615  Clathrin adaptor activity 2 of 8 0.00032
GO0:0030369  ICAM-3 receptor activity 2 of 3 0.00032
G0:0030276  Clathrin binding 3 of 63 0.00032

(C) Cellular component during GO ontology analysis of selectin genes

GO-term Description ZZ:::::: False discovery rate
GO0:0030122  AP-2 adaptor complex 5 of 8 9.86¢-12
GO:0036020  Endolysosome membrane 5 of 15 2.96e-11
GO:0098797  Plasma membrane protein complex 9 of 502 9.77e-11
GO:0030659  Cytoplasmic vesicle membrane 9 of 724 1.03e-09
GO0:0030136  Clathrin-coated vesicle 6 of 172 7.10e-09

(D) KEGG pathways of selectin gene

Pathway Description (g::;:ts:tl False discovery rate

hsa05150 Staphylococcus aureus infection 5 of 51 4.95¢-09

hsa04961 Endocrine and other factor-regulated calcium reabsorption 5 of 47 4.95e-09

hsa04721 Synaptic vesicle cycle 5 of 61 4.95e-09

hsa04514 Cell adhesion molecules (CAMs) 6 of 139 4.95¢-09

hsa05144 Malaria 4 of 47 2.07e-07
(E) Reactome pathways of selectin genes

Pathway Description z:rl::tslertl False discovery rate
hsal82218 Nef mediated CD8 Down-regulation 5 of 7 3.09e-12
hsal67590 Nef mediated CD4 Down-regulation 5of9 4.93e-12
has8866427  VLDLR internalisation and degradation 5 of 12 1.02¢-11
hsa5140745 WNTS5A-dependent internalization of FZD2,FZDS5, and ROR2 5 of 13 1.05e-11
hsal77504 Retrograde neurotrophin signaling 5 of 14 1.14e-11

Aot E4A|E7E 4S5 F9= olsche H Z8sith(Fig. AT EE, Zd Ao A HY FARES o]-&t P-AE
1). o] PSGL-1 P-deelsnt oya}, L3} B-Adelse] €3} PSGL-19] 25 LEL AZHHS B9 BsiE Wy
SRER A48T 5 UrHI34L PALHS] Ut AFE /b WAL Eeo] AR wET SAA AR g3
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